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Abstract: To create a sustainable society, the nutrients in 
household biodegradable solid waste and wastewater have 
to be recycled to agriculture. If the nutrients present in 
wastes from society were recycled, the use of fossil 
resources would decrease and so would the undesirable 
effects arising from discharge of nutrients to water 
recipients.  

The main proportion of nutrients in the waste is to be found 
in the urine, faces and the biodegradable solids. If all of 
these fractions are collected and recycled, 92% of the 
nitrogen, 85% of the phosphorus and 63% of the potassium 
out of the total flow of nutrients in the biodegradable 
fractions (urine, faces, grey water and biodegradable 
solids) would be recycled.  

An easy way to collect the urine, which contains the 
majority of the nitrogen and a lot of the phosphorus and 
potassium originating from households, is to use a urine-
diverting toilet system. So far, it has proved possible to 
collect up to 80% of the urine excreted using such a system. 
In the collected urine mixture (urine and flush water), there 
is a tendency for three layers to form.  

The middle layer, consisting of more than 90% of the total 
volume, has a composition comparable to the urine mixture 
if it were homogenized. The top layer, which is less than 
5% of the total volume, has a lower concentration of 
nutrients than the middle layer while the bottom layer, also 
less than 5% of the volume, has a higher nutrient 
concentration than the other two layers. When using a 
water-flushed toilet, it is possible after a short transport to 
capture the fecal nutrients by separating the fecal particles 
from the flush water. 

 High disintegration of the fecal particles, such as may 
occur in long or vertical transport, results in extraction and 
suspension of the nutrients, which decreases the amounts of 
nutrients it is by particle separation possible to separate 
and recycle. Currently, fecal separation can be performed 
by Aquatron or filtration. The nutrient separation efficiency 
of the techniques depends on several factors. Aquatron 
separation was investigated in the laboratory with a short 
soil pipe transport and in the Ekoporten block of flats with 
a long transport through up to four floors to the separation 
in the basement.  

The investigation in Ekoporten showed that it was possible 
to separate about 60% of both nitrogen and phosphorus but 
only 45% of the potassium. In the laboratory study, 70% of 
all the nutrients were successfully separated. This indicates 
that the pipe transport distance should be as short as 
possible, especially the vertical drops, to enable as many of 

the fecal nutrients as possible to be collected. One of the 
separation systems available on the market today is based 
on filtration with filters that are emptied every six to twelve 
months. 

Investigations in the laboratory of biological and chemical 
activity when faces are submerged into water showed a 
rapid degradation of the faces and extraction of the fecal 
nutrients, which indicates the importance of fast removal of 
the filter cake after separation. The laboratory study of 
filtration with immediate removal of the filter cake on 
average separated 70% of the fecal nutrients in to the 
separated solids.  

If 80% of the urine is diverted and 70% of the fecal 
nutrients are separated and collected together with the 
biodegradable solids, 67%, 66% and 48% of the nitrogen, 
phosphorus and potassium respectively can be collected 
locally in an easily recycled fraction. Urine diversion and 
fecal separation are simple and effective methods for 
collecting recyclable and unpolluted nutrients from 
wastewater. This increases the sustainability of society and 
decreases the degree of pollution resulting from nutrients 
being discharged to the water recipients. 
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1.INTRODUCTION 

 
All living organisms mainly consist of carbon, oxygen 
and hydrogen, which are found in excess in air and 
water from where they are initially taken up. 
Furthermore, living organisms contain a lot of 
nitrogen, phosphorus, potassium, calcium, sulphur and 
magnesium, which often are referred to as 
macronutrients. A lot of other elements in smaller 
quantities, trace elements, are also needed in small 
amounts for well-functioning biological systems. In 
agriculture, when food is produced, the nutrients and 
trace elements are taken up from the soil and built into 
biological material. On harvesting crops or when meat 
is produced, these elements are taken from the fields 
and in most cases circulated on the farm. 

 However some of the food is transported into the 
urban community, where a lot of it is eaten and some 
of it is disposed of as biodegradable solid waste. Due 
to the one-way flow of food from the farms into the 
city, a deficit of those elements not occurring in 
surplus amounts will occur. 
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 These elements have to be compensated for in some 
manner. In the agriculture of today, mineral fertilizers 
of fossil origin often do this. Due to the decreasing 
reserves of fossil resources, nutrients have to be 
circulated between the city and the farms if we are to 
have a sustainable development of society.  

The most common elements in mineral fertilizers are 
nitrogen, phosphorus and potassium, but in some 
areas other deficit elements are also added. If the 
biodegradable rest products from humans, e.g. urine, 
faces and biodegradable solids, were recirculated, the 
need for fossil nutrient supplementation would 
decrease considerably and the sustainability of food 
production would therefore increase.  

Of the food we eat, only a proportion of the carbon, 
hydrogen and oxygen contained in compounds are 
transformed in the body from solids or liquids into 
harmless gases. The remainder of the compounds 
consumed is excreted as solids or liquids, which in the 
Western world end up in the wastewater system. 

 Some of the components excreted are harmless to the 
environment, while others have different degrees of 
environmental impact such as eutrophication by 
phosphorus and nitrogen compounds. To avoid this, 
the substances have to be removed from the 
wastewater before it is released to the water recipient. 
The removal of nitrogen and phosphorus is effected 
by transformation of nitrogen compounds to nitrogen 
gas and chemical precipitation of the phosphorus 
followed by particle separation.  

 The nutrients in the wastewater mainly originate from 
urine and faces. If these two fractions were collected, 
the need to purify the water of nutrients would 
decrease drastically. 

 The flow of biodegradable solid and liquid wastes 
can be divided into four fractions, three liquid and one 
solid. The liquid fractions are urine, faces and 
greywater, while flush water used to flush the toilet 
can be included with the fecal and urine fractions. The 
solid fraction is the biodegradable solids, mainly 
consisting of food waste. 

The nutrients from urine, faces and biodegradable 
solids are mainly of biological origin and the nutrients 
in the greywater are mainly of mineral origin but all 
of the nutrients have to be disposed of in some 
manner.  

The best way to do this is by reuse of the nutrients as 
fertilizers, thereby increasing the sustainability both of 
the solid waste and wastewater treatment and of the 
agricultural production system. 

 In the systems of the Western world, the fractions of 
urine and faces are co-collected and transported in 
pipes with water (backwater) and greywater to a 
treatment facility. 

Conventional sewage treatment plants of today in 
Sweden are able to remove the majority of the 
phosphorus, more than half of the nitrogen but only 
small parts of the potassium from the incoming 
wastewater. The nutrients not removed from the 
wastewater are discharged to the recipient as a 
pollutant. 

Of the removed nutrients, most of the phosphorus and 
potassium are available for use as fertilizers. Some of 
the removed nitrogen will also be found as 
organically bound nitrogen that becomes plant 
available by mineralization and some as directly plant 
available ammonia, while the rest is mainly emitted 
as Nitrogen gas. Pollution by heavy metals and 
organic pollutants in the recovered sludge decreases 
the value of the nutrients in the sludge. 

Of the food purchased in Sweden, about 10% is not 
eaten (Paper I; NV, 1995) and thereby ends up in the 
waste as biodegradable solids. This corresponds well 
with the almost 9:1relationship between the amounts 
of nutrients excreted in the urine and the faces 
compared to the amounts in the biodegradable solids. 

1.1 Need for the Study 
 

The target for this publication is to  
1. Obtain an overview of subsurface flow constructed 
wetlands and their performance.  
2. Want to understand weather subsurface flow 
constructed wetlands could be a possible option for a 
given sludge treatment. 
3. Have an interest in sustainable sanitation solutions 
for developing countries and countries in sanitation. 
The documents focuses on treating municipal 
wastewater with subsurface flow constructed 
wetlands. This document is not a design manual. 
Constructed wetlands are generally used as a 
decentralized wastewater treatment process. They are 
used as a secondary treatment process 
 
1.2 Study Area 
 
Thuvarankurichy is the town situated in 
Tiruchirapalli district, Tamilnadu, 
India.Thuvarankurichy is located at 10*12*10.505”N 
and 76”12’22.195”E which is between the 
Tiruchirapalli and Madurai National highway 45B. 
This town is known for the cleanest town in the 
Tamilnadu and had been awarded by several 
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organizations and by Tamilnadu government for its 
maintenance on solid waste management systems and 
also in handling natural methods for waste 
management. In this town, they are following the 
motto that they can use the maximum of solid wastes 
into alternate usage purposes mainly in the field of 
agriculture and in home gardens. This town is 
actually surrounded by hilly like areas so that they 
are always receiving good and fresh air and are also 
capable of getting good rain. 

 
1.3 Objective of the study 
 
 To make the treatment process economic  

 
 To treat the fecal sludge in a limited area  

 
 To treat the fecal sludge using aquatron 

 
 To reuse the water and dried sludge to 

agriculture lands.   
 

 
2. LITERATURE REVIEW 
 
It is thereby possible to optimize the chosen 
treatment system, to achieve the best treatment for 
minimizing the emissions from wastewater and for 
recovering unpolluted nutrients for recycling to 
agriculture and ultimately for preserving natural 
resources (Hanaeus et al., 1997; Jetten et al., 1997; 
Otterpohl et al.,1999; Skjelhaugen, 1999; Kärrman, 
2000; Günter, 2000; Johansson & Gustafsson, 2000). 

The present Swedish norms for the quantities and 
composition of urine and faces are laid down by the 
Swedish Environmental Protection Agency (NV, 
1995) and are based on Swedish food consumption 
data for 1995 combined with studies of human 
excretion. Most of the excretion studies are presented 
in Lentner et al. (1981). The values in Lentner et al. 
(1981) are an amalgamation of measurements, made 
mainly between the 1920s and the 1960s.  

For the biodegradable solid waste, a norm for the 
quantity and composition was proposed in 1996 by 
Sonesson and Jönsson (Sonesson & Jönsson, 1996). 
More recent analysis of source separated 
biodegradable solids (Eklind et al., 1997) showed a 
much lower content of the non-essential metals lead, 
cadmium and mercury and this is probably due to 
decreased flows of these metals in society. During 
recent years, several measurements have been 
performed that indicate a need for upgrading of the 
norms for urine (Jönsson et al., 1997, 1999, 2000).   

A lot of the studies were carried out on urine or faces 
separately and seldom on both at the same 
time(Blatherwick & Long, 1922; Johnston et al., 
1949; Johnston & McMillan, 1952; Jones Harp 
&Scoular, 1952; Vallee, 1959; Berger, 1960; 
Trémolières et al., 1961; Schroeder & Nason,1971; 
Lentner et al., 1981; NV, 1995). 

The two main sources of pollution are liquids poured 
into the sewers (e.g. domestic cleaning water poured 
into the toilet) and contamination from corroding 
material (e.g. copper corroding from pipes).Increased 
concentrations of copper in diverted urine (40 times 
the norm) have been found to originate in half a 
metre of copper pipe connecting the urine bowl of the 
toilet with the soil pipes in the walls (Jönsson et al., 
1997, 2000). 

If a urine-diverting toilet is used, the urine, 
containing a large fraction of the plant nutrients, is 
collected separately. Simultaneously, flush water is 
saved (Jönsson et al., 1997). 

This paper presents some results concerning the toilet 
water from the households (fecal water and urine 
mixture) and highlights the separation of fecal water 
into separated solids (SS) and separated water 
(SW).Household wastewater has three major 
constituents; greywater, urine and faces. In Swedish 
houses, these are normally mixed and piped together 
into one sewer.  

The total volume of water used in households is 
about 73 m per person and year (NV, 1995; Hanaeus 
et al., 1997).The major contributor to the plant 
nutrients nitrogen, phosphorus and potassium is the 
toilet water (urine and faces) (Figure 1).  

Up to the early 1970s a lot of descriptive studies were 
performed on the composition of human excreta. 
Most of the studies were performed in the field of 
medical and biochemical sciences, to get a better 
understanding of the biochemical pathways of our 
body. 

In the discussion about new types of sewage 
treatment systems that source separate the wastewater 
fractions; the interest in the composition of the 
different fractions has increased.  

The benefit of keeping the wastewater fractions 
separated is mainly their different composition and 
the treatment options for the fractions, where the 
urine mixture contains the majority of the nutrients in 
water dissolved state and only a small amount of the 
heavy metals. 
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 The faces are a very small fraction by mass, 
containing some nutrients and metals. The 
greywater is the largest fraction by mass, 
containing only small amounts of nutrients but the 
majority of the heavy metals (Paper I; NV, 1995; 
Koch & Rotard, 2000), and thereby also the 
concentration of substances. The composition of the 
biodegradable solid waste is comparable to that of the 
fecal fraction . 

3.METHODOLOGY 

During the latter part of the 20Century, urine-
diverting toilets were reinvented with the t purposes 
of collecting the urine separately and thus providing 
a fraction of non-polluted nutrients and also of 
decreasing flush water consumption. When 
analysing different sewage treatment alternatives 
using Life Cycle Analysis and Systems Analysis, it 
was shown that urine diversion was a good 
alternative with respect to water-recipient 
preservation, energy usage and nutrient recycling 
(Jönsson et al., 1998,  

3.1Waste diversion  

The double flushed urine-diverting toilet has two 
separate bowls, the urine being collected in a smaller 
front bowl and the faces and toilet paper in a larger 
rear bowl. The urine mixture (urine and flush water) 
is then transported in a separate soil pipe to a 
collection tank 

After collection, the urine mixture is stored on site or 
transferred to a storage tank for sanitation by storage, 
in Sweden for one to six months before usage as a 
fertilizer (Höglund, 2001). 

Several studies have been performed regarding how 
much of the potentially collectable amount of the 
urine is actually collected. These studies have shown 
that between 50% and80% of the excreted urine is 
collected (Jönsson et al., 1997, 1999, 2000; Vinnerås, 
1998;Lindgren, 1999). An important factor regarding 
the percentage collected is how well informed and 
conscientious the users are. It could be possible to 
collect more than 80% if the users are well informed 
and thus use the toilet correctly. 

Due to the low content of heavy metals in the urine, 
heavy metal contamination by other sources has a 
significant effect on the heavy metal content of the 
collected mixture. The two main contamination 
sources are corrosion from pipes and domestic 
cleaning water poured into the toilet .When the urine 
is collected, the urea content is normally 
biochemically transformed into ammonia and carbon 

dioxide and the pH is thereby raised from about 7 up 
to over 9. This reaction occurs as early as in the U-
bend and the first meters of the soil pipe (Vinnerås et 
al.,1999; Jönsson et al., 2000). The content of free 
ammonia makes the urine mixture highly corrosive. 
Thus metals in the soil pipes will corrode and pollute 
the urine mixture. Use of metals should therefore be 
avoided in pipes and fittings. 

 

3.2 Components 

Faeces are by weight the smallest of the 
biodegradable waste fractions. Between 30 and 
45kilograms, wet weight, of faces is produced per 
person and year. This corresponds to 10 -15 
kilograms of dry matter (Paper I; Lentner et al., 
1981). The volume produced per person depends 
upon the composition of the food consumed. Meat 
and other foods low in fibre produce smaller volumes 
than food high in fibre (Guyton, 1992). On average, 
one stool per person and day is produced, but it varies 
from one per week up to five per day (Lentner et 
al.,1981; Pharmacia, 2000). 

In Sweden, 8.5 kg of toilet paper are used per person 
and year (Anonymus, 1994), of which about 10% is 
expected to be used for other purposes and not 
thrown into the toilet. Thus about7.7 kgpy of toilet 
paper will be collected together with the faces of the 
nutrients from the food consumed, 10-20% of the 
nitrogen, 20-50% of the phosphorus and 10-20% of 
the potassium will be found in the fecal fraction 
(Figure 1), while the rest is found in the urine 
(Berger, 1960; Lentner et al., 1981; Guyton, 1992; 
Frausto da Silva &Williams, 1997). The distribution 
depends upon the composition of the food consumed.  

3.2 Seperation 

Source separation and collection of faces can be done 
either by collecting the faces dry or, if a water closet 
is used, by separating the faces from the flush water 
after a short transport. To get a functional system 
where both the water recipient is protected and the 
nutrients are collected into reusable fractions, the 
urine has to be diverted and collected separately at 
source a short transport make it possible to recover 
the fecal nutrients in a fraction as small, undiluted 
and unpolluted as possible. 

There are several commercial separation systems 
available on the market today. The two main types of 
systems used are filtration and Aquatron or in some 
cases a combination of both. The Aquatron system is 
based upon a combination of a whirlpool effect, 
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surface tension and gravity; some systems also have a 
filter that increases the effect of the separation. The 
filtration systems available today are based on filters 
with a filter cake that complements the filter with a 
retention time of several months. In general, all these 
kinds of system are simple, robust and un-
mechanized. 

3.3 Backwater 

Backwater is the denotation used for the flow when 
urine and faces are kept together and separate from 
the greywater. Often backwater is collected in a 
vacuum system and this kind of system has been used 
for decades on boats. One major advantage with these 
systems is the tall the nutrients from the faces and the 
urine are collected. One major disadvantage, 
however, is that the systems are highly mechanized 
and therefore need a lot of maintenance to function. 

 3.4 Biodegradable solids 

The biodegradable solid waste is composed of solid 
food waste not eaten, but the liquid part of the food 
waste being found in the greywater. Due to higher 
amounts of heavy metals in the exterior parts of 
vegetables (McLaughlin et al., 1999) and bones and 
shells containing larger proportions of phosphorus 
and calcium compared to the average content in food, 
the parts of the food ending up in this fraction have a 
slightly different composition compared to that of the 
food consumed. In Sweden, this fraction is often 
collected separately and biologically treated, either at 
the house or at a central treatment plant. 

3.5 Greywater 

The greywater fraction is the largest wastewater 
fraction as regards both volume and dry matter 
content. Its contents of nitrogen and phosphorus are 
low, and the amount of phosphorus depends heavily 
on the usage of phosphorus-containing detergents. 
The potassium content is high, about 45% of the total 
content of potassium in the wastewater is to be 
expected in this fraction. It originates from detergents 
and potassium-supplemented salts, etcetera. 

The main proportion of the heavy metals in 
household wastewater is found in the greywater. 
Main sources of the heavy metals are considered to 
be dust, extraction from metal-containing materials 
such as cutlery and machines, dyes of cloths, some 
phosphorus-based detergents and in some case 
building materials (e.g. Cd in PVC and Pb in paint) 
(Moriyama et al., 1989;Vahter et al., 1991; Kim & 
Fergusson, 1993; Comber & Gunn, 1996; 
McLaughlin et al.,1999; Koch & Rotard, 2000). 

3.6 Activity in the collected urine mixture 

When the urine is collected and transported to the 
collection tanks via soil pipes, some chemical, 
biochemical and biological activity occurs (Paper II; 
Höglund et al., 1999; Vinnerås et al., 1999; Jönsson 
et al., 2000). 

In the U-bend of the urine bowl and in the adjoining 
soil pipes, organic compounds in the urine, e.g. urea 
and peptides, are decomposed by microorganisms 
and enzymatic activity (Jönsson et al., 2000). This 
activity raises the pH due to ammonia formation. 

Another chemical activity is precipitation of 
phosphates from the urine and metal ions from the 
urine and the flush water (Vinnerås et al., 1999). The 
precipitation rate of metal phosphates increases in 
urine with higher concentrations of metal ions and 
with increased pH. Sediment with a high phosphorus 
content will be formed in the soil pipes. The sediment 
also contains a lot of active microorganisms. If the 
system is correctly built, the sediment will slowly be 
transported into the collection tank where it will form 
a bottom layer that contains higher concentrations of 
both nutrients and microorganisms (Paper II; 
Vinnerås et al., 1999).     

The occurrence in the urine tank of sediment with a 
higher concentration of phosphorus gives a non-
homogeneous urine mixture. The effect of different 
layers in the collected urine mixture is to produce 
non-homogeneous solutions that do not supply equal 
nutrient dosage during fertilizing and that give rise to 
unrepresentative analyses if samples are taken in 
different layers (Paper II; Vinnerås et al., 1999). 
Therefore the vertical difference in chemical 
composition of the urine mixture was investigated to 
see if there were any layers in collection and in 
storage tanks (Paper II). Three different layers were 
detected in this study, a bottom layer, smaller than 
5% of the total volume, containing higher 
concentrations of phosphorus and metals, a middle 
layer larger than 90% of the total volume with a 
composition more or less the same as the total mixed 
urine mixture and a top layer containing fewer 
nutrients and metals compared to the others. 

Therefore a risk exists for miscalculation of the 
chemical composition of the collected urine mixture 
if samples are taken at the top or bottom of the 
mixture, where the concentrations differ and have a 
different internal distribution than the main part of 
the urine mixture or than  a homogeneous urine 
mixture. Therefore, samples from collected urine 
mixture should be taken in the middle of the tank to 
get representative samples (Paper II). To get a 
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representative result if the urine mixture analyzed is 
made homogeneous by mixing, the tank has to be 
cleaned before it is filled. Otherwise old sediments 
will increase the content of nutrients, especially 
phosphorus, and produce misleading results. 

Due to the small volume of the urine in the top and 
the bottom layers, the importance of a non-
homogeneous nutrient supply when fertilizing is 
small. However, if possible the urine mixture should 
be mixed before use as a fertilizer to provide a 
chemically homogeneous mixture. 

3.8 Faecal separation 

The purpose of fecal separation from flush water is to 
have the advantage of using a water- flushed toilet 
and still be able to collect a small fraction, according 
to its mass, containing the major proportion of the 
fecal nutrients. These systems are all dependent on 
the fact that the nutrients remain in the particles that 
are separated. Therefore the fraction to be separated 
must contain as little water-solved nutrients as 
possible. The urine should therefore be diverted in 
the toilet to avoid its high load of water- solved 
nutrients. 

3.9 Technical basis 

The filtration system for fecal separation is based on 
a filter, often made of geotextile, through which the 
outgoing water is filtered. The interval between 
removals of the filter cake in the system is about half 
a year to a year. So the filter cake forms a 
complement to the filter and is therefore continuously 
washed during the retention time. With this kind of 
system there is a risk of major nutrient losses by 
mineralization and extraction. The Aquatron system 
separates the solids from the fluids directly when 
passing through the separator. The separation 
mechanism is based on the fact that the liquid follows 
the outer  surface of the separator while the solids 
drop down in the middle. 

3.10 Sampling 

During the measurement period, the urine mixture 
was collected in a one cubic metre plastic tank. When 
the first period started, the urine sewer was 
reconnected to lead the urine to this external 
collection tank. At the end of each period, before 
sampling, the urine mixture was mixed using a high 
capacity pump and the tank walls were scraped with a 
rubber scraper to ensure a representative sample 
(Höglund et al., 2000). To minimize the ammonia 
loss during the ten minutes of mixing and sampling, 

the upper parts of the containers were covered with 
plastic sheets.  

Three parallel samples were taken of the urine 
mixture, as of all the other fractions. After sampling, 
the samples were stored at –20°C until the analyses 
were performed, one week after the end of the last 
measurement period. The amount of urine mixture 
was determined by weighing. The separated water 
was also collected in a one cubic metre plastic tank. 
The flow of separated water was on average slightly 
less than 1,000 litres per day.  

The separated water was sampled once or twice a 
day, depending on the volume collected. The 
weighing and mixing procedures before sampling 
were the same as for the urine mixture. Weight 
proportional samples were taken each day; ten grams 
were taken per 100 kilos of separated water. 

 All samples were stored at –20°C directly after 
sampling until the analyses were done. The separated 
solids fraction was collected below the separators in a 
120 litre plastic bin. The  flow of separated solids 
varied from 50 to 210 litres per day. Sampling was 
done once or twice a day, depending on the volume 
collected. The separated solids were weighed and 
mixed mechanically with an electric plaster mixer for 
ten to fifteen minutes until the mixture was 
homogeneous. 

 Sampling was done after the mixing, taking weight 
proportional samples each time. One gram per 
kilogram of collected solid fraction was taken. The 
daily samples of SS and SW were added to frozen 
main samples for each measurement period. All 
samples were stored at –20°C until analyses. 

3.11 Analysis 

The metals, except cadmium and mercury, were 
analyzed for by using ICP-AES after the sample had 
been dissolved in nitric acid. For mercury and 
cadmium, the sample was prepared in the same way 
but analyzed with ICP-MS. Nitrogen content was 
analyzed using elemental analysis according to the 
Dumas principle. Analyses were performed in 
triplicate for each sample. The results from the three 
periods were weighted according to the length of 
each period. 

 

The following evaluations of the fecal separation 
were made after deducting the urine from the fecal 
water and adding it to the urine mixture. The urine 
mixture was corrected for nitrogen losses during the 
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handling of the urine mixture to attain a nitrogen: 
phosphorus ratio of eleven instead of the detected 
nine. This was done since earlier measurements on-
site showed a ratio of about eleven (Höglund et al., 
2000). Of the mass of the fecal water, 87% ended up 
in the separated water fraction and was treated in the 
wastewater treatment system together with the 
greywater. The remaining 13% ( ± 32%) got 
separated as SS. This fraction also contained 37% of 
the dry matter (Figure 3). The high coefficient of 
variation for the SS fraction indicates a wide 
variation in separation efficiency. This was also 
observed visually during the measurements, since the 
dry matter content differed between different days. 

The separation of inorganic matter into SS was as 
high as 50%, while only 23% of the organic matter 
was separated (Figure 3). One possible reason for the 
low separation of the organic matter was extraction 
of water-soluble compounds and dissolved particles. 
Inhabitants pouring domestic cleaning water into 
their toilets might be one source of the unexpectedly 
high amounts of inorganic matter found in the fecal 
water. The toilet paper was finely dispersed into 
small particles that were not separated. The paper 
mainly consists of organic material and this might be 
the reason for the difference in separation of organic 
and inorganic matter. 

The expected amount of dry matter consisting of 
faces and toilet paper was between 16.2 and 21.1 kg 
p (Lentner et al., 1981), which was much higher than 
the collected 12.5 kg py 

The difference from the Swedish norm value for 
excreted amounts of faces depends on the 
composition of the food consumed, where high intake 
of fibres increases the fecal mass. Decreasing fibre 
consumption in Sweden indicates that the lower of 
the two values is the more accurate one. The 
remaining difference between collected amounts and 
the norm value might be caused by a lot of reasons, 
such as lower excreted amounts, smaller amounts of 
toilet paper used compared to the Swedish average 
and some biological degradation of small organic 
substances such as peptides. One other reason can 
also be that the degree of pre-treatment of the food 
consumed has increased since most of the reference 
values were determined mainly before 1965 (Lentner 
et al., 1981; NV, 1995). Increased pre-treatment of 
the food decreases the waste products left after 
passing the intestines. 

 

 

4.RESULTS AND DISCUSSIONS 

The results indicate that the quality of water 
considerably varies from location to location in pre-
test and within the permissible range in post-test. 

a) Total Dissolved Solids (TDS)  
The study shows that all the samples are below 
permissible TDS. TDS value range from 500-700 
mg/l in both pre and post-test in this study area. It’s 
accepted TDS compare with IS10500:2012. 
 
b) Total Alkalinity (TA)  
The TA values ranges from 170 mg/l to 140 mg/l in 
both pre and post-test water samples. The maximum 
allowable limit of TA for drinking purpose is 200 
mg/l and the most desirable limit is 100 mg/l as per 
the WHO international standard.  
 
c) Phosphorous (P)  
In this study area phosphorous ranges from 20-15 
mg/l in both pre and post-test water samples.  
 
d) BOD 
The BOD content of pre and post test water samples 
ranges from 300 to 180 mg/l respectively. 
 
e) Chloride (Cl)  
Chloride concentrations ranging from 90-70 mg/l 
have been found in the pre and post-test water 
samples. The Chloride ion concentration in 
groundwater of the study area is below the BIS 
acceptable limit of 250 mg/l in all locations.  
 
f) COD 
The COD content of pre and post test water samples 
ranges from 1150 to 900 mg/l respectively. 
 
g)  Fluoride (F)  
As per BIS acceptable limit for Fluoride is 1 mg/l.. 
From the analysis of water samples of the study area, 
in pre-test samples it shows below 0.9 mg/l and 
0.6mg/l  in post-test water samples. All the samples 
below of BIS Acceptable limit. 

h) Nitrate (NO3 ) 
Nitrate level in pre samples are below 65mg/l and 
50mg/l in post-test water samples. The acceptable 
value of nitrate in water is 45 mg/l. 
 
 

 

 

 

ISSN NO: 0972-1347

http://ijics.com531

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 6, Issue 7, July 2019



5.CONCLUSION 

According to the results all constitution or 
reduced but it is there most effective removal of 
BOD oil and grease. Hence the treated fecal sludge 
is used in agricultural processes. The water from 
the sludge is used in irrigation and the dried solid 
matter is used as manure to the plants. According 
to the results all constitution how are reduced but 
its the most effective removal of BOD, oil and it 
can be reduced 27.7 8% of total solids.23.3 4% of 
dissolved solids 20% of suspended solids 23.07% 
of nitrogen, 25% of phosphorus 22% of chloride 
17% of alkalinity 40% of oil and grease 12% of 
fluoride, 40% of BOD, 21.7 4% of COD. Since the 
treated water is used in agricultural and 
commercial purposes 
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